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1,1,1 and 2 -tetrafluoroethane and isobutane is designated as 
azeotropic boiling coolant mixture, the boiling point is made 
almost same as regulated refrigerant of R12 and R500. 

[Means to Solve the Problems] 

coolant composition, 1,1,1 and 2 -tetrafluoroethane from 88 
weight% has designated 71 weight% and isobutane as 
azeotrope of 29 weigiht% from 1 2 wt%. 



Claims 

i,i,i,2-xH^:7;u;j-px^><t>fV3f^>i:<^*t 

itmm 2] 

1 1 l,2-xh^:7;U^PX^>* 88 mm%t)^h:> 71 

mM%<!:^v3f^>^ 12 mM%A^»b 29 ms%t 

Specification 

[0001] 



[Claim(s)] 
[Claim 1] 

1,1,1 and 2 -tetrafluoroethane and coolant compositiono 
which consists of azeotrope of the isobutane 

[Claim 2] 

1 , 1 , 1 and 2 -tetrafluoroethane coolant compositiono which 
from 88 weight% consists of the azeotrope of 71 weight% and 
isobutane 29 weight% from 12 wt% 



Pescription of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is used by freezer, at same time, regards coolant 
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[0002] 

Id* R12(v<7nD:7;U+D/^:^)<t R500(R12 1 
R152a(l,l-v:7;i'*P:t^»^('>^*3SjS^WA* 

R12 Oit^^lt CC12F2 -efcS. 

X. ^(Dm}^\t:k%E.X'-29.65 deg C T', R500 

(D^^I±-33.45 deg C "Cfcy iS-^tDypJi^SI- 

MICX. R12 lit)£!|^D-;*-^i'T^U^Jl'^>-tf>jft ^ 
[0003] 

c(D;i-'y»SO)5fi®i*5^*SE+a)«^S(Ci)lcj; 

[0004] 

Rl 25('<>^3';U:d- PX^»-V> Rl 34a(l , 1 , 1 ,2-j 

C(7) R125 (D^MX%&X-^S deg C T*. 
R134a (D3&^l*-26 deg C -efc«)c 

[0005] 




7t-^/>m^^^-t^^m^ : 

/]^^FL^o 

^0) R22 a)36^l*:femii-C'-40.75 deg C Xib 

-So 

[0006] 



1997-3-4 

composition which does not have hazard which destroys 
ozone layer. 

[0002] 

[Prior Art] 

Rl 2 (dichloro fluoromethane ) with R500 (Rl 2 and Rl 52a (1 
and 1 -difluoroethane ) with azeotrope ) is many in those 
which until recently ,are used as coolant of refrigerator. 

Chemical Formula of R12 is CC12F2. 

As for boiling point of also, with atmospheric pressure - with 

29.65 deg C, asfor boiUng point of R500 - with 33.45 deg C it 

is ideal in the conventional freezer. 

Furthermore suction temperature to compressor relatively 

being high, theextent where discharge temperature causes oil 

sludge of compressor has had properly which does not 

become high. 

Furthermore it cairies out also role to which also, R12 oil and 
compatibility of mineral oil and alkylbenzene oil or other 
conventional compressor is good, pulls back oil in coolant 
circuit to compressor. 

[0003] 

But above-mentioned each coolant being discharged in 
atmosphere by that high ozone destruction latency , when it 
arrives in vacant ozone layer on earth,destroys this said ozone 
IjQ^er. 

As for destruction of this ozone layer as for being caused by 
chlorine group (CI )in coolant you understand. 

[0004] 

Then, coolant, for example R125 which does not include 
this chlorine group (pentafluoroethane ) and R134a (1,1,1 
and 2 -tetrafluoroethane )it is thought as these replacement 
coolant 

As for boiling point of this R125 - with 48 deg C, as for 
boihng point of R134a - they are 26 deg C with atmosphenc 
pressure. 
[0005] 

also R22 (chlorodifluoromethane ) is something which 

includes chlorine group (01 ). but because ithas possessed 

hydrogen group (H ), before arriving in ozone layer, because 

the activity it is disassembled, coefficient which destroys 

ozone layer it issmall in comparison with R12. 

boiling point of this R22 - is 40.75 deg C with atmospheric 

pressure. 

[0006] 
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z^ii>it. %n-r^^mnvfn 48io403 

[0007] 

S(Cl)<t:7Kf^»(H)^^t:J^!«-!:L-C R22 
Rl42b ^felCjc-S^^l^^KliTT^tfrL^*. 

[0008] 

U R134a ld:;-t;I-y-'f^7;KDJ±^SilCfie3S1$ffl 

X, R22 tikm&ic\)^'^-r^to)a>zi-^ )VtO 

[0009] 

[0010] 
[0011] 

[giffi*«*-rsfcto(D¥®] 

[0012] 

^ 88 «S%*^b 71 «a%i:^v::^^>^ 12 a 
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These are expressed regarding U.S. Patent 4810403 
specification which precedes, example of the blend which 
does not destroy ozone layer which uses these coolant is 
shownseveral. 

[0007] 

[Problems to be Solved by the Invention] 
In aforementioned U.S. Patent , aforementioned R12 (dichloro 
fluoromethane ) with theexample which shows equal coolmg 
and freezing capacity several is shown with blend of coolant 
of plural which does not destroy ozone layer, as does 
notinclude chlorine group (CI ) aforementioned R125 other 
things in addition,blend is shown with R22 and R142b other 
things chlorine group (CI )with as coolant which includes 
hydrogen group (H ). 

[0008] 

But, with kind of coolant blend which is shown in prior art 
which relates undesirable which is shown below occurs. 

Namely, as for coolant. R125 and Rl 34a which does not 
include above-mentioned chlorine group (CI ) compatibility 
of mineral oil and alkylbenzene oil or otiier oil which are until 
recentiyused for compressor of refrigeration cycle is bad to 
polarity. 

Because as for this, compatibility of oil has been due to 
theexistence of chlorine group (CI ). 

compatibility of oil of those where also also, R22 has chlorine 
group (CI )is not satisfactory. 

[0009] 

When oil of compressor does not dissolve in coolant, 
two-phase separation (Separation of oil and coolant ) occurs 
in evaporator of coolant circuit, oil there is a risk where 
bearing sliding element of compressor bake is not bemg reset 
by compressor. 

[0010] 

this invention solves various problem which prior art which 
relates has makes objective. 

[0011] 

[Means to Solve the Problems] 

It is something which is made boiling point which invents 
Claim 1, 1, 1,1 and 2 -tetrafluoroethane and coolant 
composition which consists of azeotrope of isobutane 
configuration is low than boiling point of respective alone. 

[0012] 

As you invent Claim 2, 1, 1, 1 and 2 -tetrafluoroethane 
coolant composition which from 88 weight% consists of 
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i^m!&^t:mJ$.L. ^1^^-33.7 deg C IZtiti^ 
tv,R12 "<=> R500 (DRm'^^^^%tLX+^^i■J:}^:^ 

[0013] 

jjiTcofEia^ HI lca-:5L^ru^wr-5o 

m 1 i*ii«<D)fr;$-9-'r^;K03iJi«iiiiESEi-e& 

So 

[0014] 

IBIS. 3 (*^A'e^u^^-3f.4 itmm^vib 

R134a c!:l^9)<t-rV^^>(lUT R600a 

-€-cD,iiijsi*Ri34a 88 «a%A^^> 71 mm%. 

R600a A< 12 SS%)!)^e> 29 KS%T?feSo 
[0015] 

^'j^zL-*:? 3 -e3^i±^tvr^^S4 icsSAL. 

*t)*/'g^^!«?l*ff^ j«-r S Rl 34a [* HFC ^^JST^fe 

;L./<>-tf>?S<tj§lt-&t:)^ft^*^vR600a li^At* 

[0016] 

Sfc.HFC 7%m-Cibi> R134a 3^(75;'^;$^^ 
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azeotrope of 7 1 weight% and isobutane 29 weight% from 1 2 
wt% configuration - you designate boiling point as 33,7 deg 
C, you show the sufficient cooling and freezing capacity as 
replacement coolant of R12 and R500, It is something which 
it tries to be able to use for also compressor which designates 
conventional mineral oil and alkylbenzene oil etc as 
refrigeration oil that way. 

[0013] 

[Embodiment of the Invention] 

This invention below is explained on basis of figure. 

Figure 1 is coolant circuit diagram of conventional 
refrigeration cycle. 

Figure 2 is characteristic graph of azeotropic boiling coolant 
mixture of this invention. 

[0014] 

As for 1 as for compressor. 2 which is driven with electric 
motor as for the condenser. 3 as for capillary tube. 4 with 
evaporator , as for these sequential it isconnected. 

mineral oil and alkylbenzene oil or other conventional 
refrigeration oil have been filled mside compressor 1. 

In addition, coolant 1,1,1, 2- tetrafluoroethane which does not 
include chlorine group (CI ) in the Chemical Formula (You 
call below R134a ) with isobutane (You call below R600a ) 
with azeotrope has been filled inside the coolant circuit 

As for composition R134a from 88 weight% 71 weight%. 
R600a is 29 weight% from 12 wt%. 

[0015] 

Operation of coolant in coolant circuit in Figure 1 is 
explained. 

Flowing into condenser 2, heat release it does azeotrope of 
high temperature and high pressure gaseous whichdischarges 
from compressor 1, vacuum is done with capillary tube 3 and 
flowsinto evaporator 4, evaporates there and shows cooling 
capacity, feedback doesin compressor 1. 
Rl 34a which forms azeotrope to dissolve because it is a HFC 
coolant, the mineral oil and alkylbenzene oil which are a 
conventional refrigeration oil. R600a is a conventional 
refrigeration oil and a compatibility , makes discharge 
refrigeration oil fiise from compressor 1 and feedback does in. 
this compressor 1 . 

Now refrigeration oil in coolant circuit recovers to 
compressor 1 without stagnation doing. 

[0016] 

In addition. R134a which is a HFC coolant to dissolve in 
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&<^Z(Dm% R600a tO^i^M-BiWtilk^ 
[0017] 

Rl 34a t R600a t(0 ^)^m^mtmmm 4 

deg C (D;^4P;aJS/)^t#?>+l'*fc*>- 
R12 -V^ R500 (DitWT^t^ti.X^mV^.m'^ 

[0018] 

^fc.R600a l*SiSA<S<.^^14-r*feSfrft. 

^^lcJ:+Ll*lU±^l'^*^^<^^°'^^ R^OOa 
l*^<*<7) 12 «M%A^?> 29 aM%A^»®'X?fc 

y . M*L<i* 22. 2 fiS%-efc§o 

[0019] 

3ElC.R134a t R600a (tli-flftlt^+^fcJti^-r* 
[0020] 

[^BJCDSft*] 

•r>5)fel^'tt*^^ci:<. SIC. S£!t^o;fi-^T/u^;u^ 
(DSl^ R600a |CcJ:o-C;lJ!i«lHl!^4'(D:l--<;uA< 

[1211] 
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conventional refrigeration oil. compatibility of ester oil is 
good, azeotrope of this coolant R600a tries to beable to use as 
refrigeration oil of compressor for mineral oiK alky Ibenzene 
oil and ester oil or other air conditioning, freezing. 

[0017] 

Because is acquired - cooling temperature of 33.7 deg C is 
acquired with the evaporator 4, be able to use azeotrope of 
R134a and R600a, as the replacement coolant of R12 and 
R500 try to be able to use for showcase etc for conventional 
freezing. 

[0018] 

In addition, R600a boiling point is high, when because it is a 
combustible,proportion is too large, necessary cooling 
temperature stops being acquired in evaporator 4, at same 
time risk of explosion comes out,conversely be too small, you 
cannot show function of oil resetting and become. 

According to experiment, R600a 29 weight% being ideal 
from 12 wt% of entirety, 2 2, 2 weight % is desirably to in 
each case above. 

[0019] 

Furthermore, R134a and R600a with coolant which 
isgeneralized, also procurement is easy. 

[0020] 

[Effects of the Invention] 

According to coolant composition of this invention there not 
to be a risk whichdestroys ozone layer, because furthermore, 
with R600a where the compatibility of mineral oil and 
alkylbenzene oil or other conventional compressor oil is good 
oil in coolant circuit the feedback is done in compressor, 
seizure of compressor can be prevented. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a coolant circuit diagram of this invention, 
[Figure 2] 

It is a characteristic graph of azeotropic boiling coolant 
mixture of this invention. 



[Explanation of Symbols in Drawings] 



2 



1 

compressor 
2 

condenser 
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Drawings 



capillary tube 
4 

evaporator 
[Figure 1] 
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